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@ FrrLume KODES EFFECTS AMALYSIS (FMEA) _- cRITICAL FATLURE MODE
_ NUMBER: Md-1BG-TXO10-01

: REVISION# 1 11/12/91 R
SUBSYSTEM: ELECTRICAL POWER GENERATION - CRYD, GENERIC

LRU :22YGENM TAMK SUBASSEMBLY CRITICALITY OF THIS
ITEM NAME: TANK SUBASSEMBLIES, 02 FAILURE MODE:1/1
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RUPTURE

MISSION PHASE:
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m YEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 CGLUMBTA
: 103  QJISCOVERY
i 104 ATLANTIS
: 10%  ENDEAYOUR

o CAUSE:
. CYEAFREZSURIZATION, CORROSTON, MISHANOLING, STRUCTURAL FAILURE OF;
PRESSURE YESSEL SUPPGAT STRAPS, TRUNNIOR HOUNTS OR STRUTS -

| @ CRITICALITY 1/1 DURING TNTACT ABGRT ORLY? 4O
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a REQUNDANCY SCREEN A) N/A

a BY M/A
] £) H/A
PASS/FAIL RATIOMALE; ~
a2 A)
a B)
a ()

o {A} SUBSYSTEM:

FUNCTIONAL DEGRADATION - LOSS OF ONE 02 SUPPLY TANK AND AOSSIBLE JAMAGE
70 SURRDUNDING SUBSYSTEM CCMPONENTS.
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@ (B) INTERFACING SUBSYSTEM{S):
REQUCED AMCUNT OF 02 CCHSUMAELES AVAILABLE FOR THE ECLSS AND FUEL C:ItL
PCWERFPLANT CPERATION, .

m (Z) MISSIONM:
'A30RT DECISICH.

D) CREW, VEMICLE, AWD FLEMENT(S}:
25310LE LS5 OF CREW/VEHICLE IF TANK RUPTURE RESULTS [N DRAMAGE To
JRRILROING SUBSYSTEMS.

{
r
g

w (E) FUNCTIOMAL CRITICALITY EFFECTS:
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a (A) CESIGN: '
DESTGY SAFETY FACTCR EOUAL 7O CR GREATER THAN 1.5, TANK CHECK VALYE
PREVENTS IMMEDIATE LOSS OF OTRER TANES' REACTANTS THRU FAILED TANK.
WITO FPRESSURE COMTEOL SYSTEM AND RELIEF VALVES PROYIOE
AVERPRESSURIZATICN PRGTECTION. CJRREN'T LEVEL DETECTORS PREVENT
EXCESSIVE HEATER CURRENT.  CAUTICH & WARWING FCR OYERPRESSURE AND
IVERTEMPERATURE, DOUBLE SHEATH HMEATZE ELEMENT GESIGN PREVENTS
SHORTIMG. REDUNDANT RELIEF CAPABILITY THRU MANIFQLD. RELIEF YALVE
STZE] TQ MAINTAIN ACCEPTASLE TANK PRESSURE FOR BOTH HEATERS FAILED CR
AND 1 4TM ANNULUS RUPTURE. PRESSURE YESSEL IS INCONEL 718 - ALL
WELJED, NOT PROKE TQ CORROSION. ALL MATERI[ALS COMPATIBLE WITH 02,
TANK SHIPPING CONTAINERS PREVENT SHIPPING DAMAGE. FRESSURE VESSEL IS
CESIGNED 7O YIELD BEFQRE RUPTURE IF OVERPRESSURIZED. CUTER SHELL IS

ALUMINUM 2219, ALL WELDZD CONSTRUCTICH. 60 PSED BURST 0ISC OM GUTER
SHELL.

o (3) TEST:
QUALIFICATION TEST INCLUDE: MECHARICAL SHOCK (20 ), SINUSOIDAL
VIBRATICN (+/- 0.25 G PEAR}, RANOOM VIERATICN {0.008 G SO/HZ MAXIMUM
FOR 38 WMINUTES), ACCELERATION (+/- 5 G FOR 5 MINUTES PER AXi3).
VIBRATION MET 100 MISSION EQUIVALENT WITH TANK FULL AND 25 MISSION
EQUIVALENT WITH TANK OFFLDADED. PRESSURE VESSEL IS PRESSURE CYCLED

FROM 0-1050 PS1@ FOR 1200 CYCLES, BUAST TESTED TO 1575 PSIG, AND CREEP
CAECKED AT 1050 PSIG FOR 90 Days.

ACCEZPTARCE TESTS INCLUDE: AT THE PRESSURE VESSEL COMPOMENT LEVEL,
PRODF PRZSSURE TEST AT 1250 PSIG FOR 5 MINUTES AND A CRYOGENIC SHOCK
TEST WHICH YERIFIES THE PRESSURE VESSEL GIRTH RING WELD WITH EXPOSURE
T LN2. AT THE TARK ASSZMBLY LEVEL, PROOF PRESSURE TEST AT 1133 SIS
FUR 5 MINUTES A4D A CRYOGEMIC SHQCK TEST WHICH VERIFIES THE TANK
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NUMEEX: M4-iB3-TX010-01
SESEMELY WELDS WITH EXPOSURE TO N2,

CMRSO: TANK ASSEMBLY IS STRUCTURALLY [HSPEL™ED OURIRG SYERY DRBITER
PALNTEMANCE COWN PERIOD (CMDP), REACTAN™ MOISTURE VERIFIED 22 PPM MAX
AT LOADING, WYAC-ION PUMP IS ENERGIZED 7O RE~E3STABLISH/VERIFY ANNULUS
PRESSURE FREDR 7O £ACH CRYOQ LOADING AND EVERY $°X MONTHS DURING TANK
STORAGE ..

NOTZ: OMLY 23 LAUNCHES ARE ALLOWED WITH TEE FILL QUANTITIES LESS THAN
90% TO ENSURE ACCEPTAELE STRAP LOAGING.

(C) THSPECTION:
PECEIVING INSPECTION
ALLOY CIMPGSITION AND HEAT TREAY CZATIFICATION VERIFIED BY [NSPECTION,

CONTAMINATION CONTROL
CLEANLINESS LEVEL OF 2C0A 1S MAINTAINED.

ASSIMEBLY/INSTALLATION
WELDING PIECE MISMATCEES ARE YERIFIED WITHIN ACCERTABLE PANGES,

NOROESTRUCTIVE EVALUATICH
WELDMENTS VERIFIED BY A SPECIAL LEVEL PENETRANT INSPECTION. ULTRASONIC .
AND RARIOGRAPHIC INSPECTION BY QUALISIEN/CERTIFLID NOT PERSOMMEL,

CRITICAL #R0CES5ES

WELOTNG T35 CONTROLLED AND VERIFIED BY MANUFACTURING CPERATING
PROCZOURE, CERTIFICATION OF OPERATORS, YISUAL INSPECTICN, THERMOGRAPH,
END R-RAY,  PROCESS CCNTROL CDUPCH, AFTER FORMING AND SEFCRE WELDING,
I3 ANALYIZD FOR COMPOSITION, SRAIN STRUCTURE AND TENSILE STRENGTH.
HEAT TREATMENT AND KORQPOR COATING APPLICATION IS YERIFIED BY
(MSPECTION,

TISTING

TAHK ANNULUS IS EVACUATED AT ELEVATED TEMPERATURE FGR 21 UAYS; TRE
ANNULUS VACYUM LEVEL 1S VERIFIED BY TANK ION PUMP INSTRUMENTATION AT
THE VENDDR AHD PERIOD{CALLY DURING STORAGE. MATERTALS ARE YERIFLED
CSUPON TESTED FOR LOAD STRENGTH. VESSELS ARE PRESSURE-TESTED AND LEAK
TESTED AND YERIFIED BY INSPECTION.

PACKAGTNG/HANDLING
IHSPECTION YERIFIES PARTS ARE PACKAGED AND PROTECTED PER REQUIREMENTS
INCLUDING HANDLING REQUIREMENT FOR SRACTURE-CRITICAL HARDWARE.

(0} FAILURE HISTORY:
THERE HAYE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD QR FLIGHT
FAILURES ASSOCIATED WITH THIS FAILURE MOIE.
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e (£} DPERATIOMAL USE:
LEIW AilL RESFOND TO PRESSURE, “oMPCSATURE, CR ELECTRICAL FAULT
SHHUNMCIATION 37 DEACTIVATING HEATEAS.
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